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(57) ABSTRACT

Moving image data output from an image sensing device 1s
input. An 1mage display output unit processes the moving
image data and displays 1t on the display screen of a display as
a real-time moving 1mage. A decode processing notification
umt displays the moving image data output from the 1mage
sensing device on the display screen of the display as a still
image for a predetermined time from decoding of the data-
code by a decoding unit.
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1
DATACODE READING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. Ser. No. 12/3358,

728 filed Jan. 23, 2009 which claims priority to Japanese
Patent Application No. 2008-013953, filed Jan. 24, 2008,
both of which are hereby expressly incorporated by reference
herein 1n their entirety.

TECHNICAL FIELD

The present invention relates to a datacode reading appa-
ratus for reading a datacode such as a barcode attached to an
item of merchandise.

BACKGROUND

In a store such as a supermarket or a convenience store,
checkout 1s carried out to receive payment for purchases. In
the checkout, a datacode reading apparatus 1s used to read
datacodes such as barcodes attached to 1tems of merchandise.
Popular datacode reading apparatuses employ a laser system
which reads a datacode by scanning a laser beam.

The datacode reading apparatus using the laser system 1s
installed at a checkout counter. At the checkout counter, an
operator removes the items of merchandise from a shopping
basket one by one and directs each item of merchandise to the
datacode reading apparatus so that a laser beam scans across
a datacode attached to the 1tem of merchandise, thereby reg-
istering each item of merchandise.

A technique associated with the datacode reading appara-
tus using the laser system 1s disclosed 1n, e.g., Jpn. Pat. Appln.
KOKATI Publication No. 2006-277198. The apparatus dis-
closed i Jpn. Pat. Appln. KOKAI Publication No. 2006-
2’77198 has an 1mage sensing unit capable of adjusting a
normal mode to read merchandise identification information
such as a merchandise code pasted to each 1item ol merchan-
dise and a merchandise image sensing mode to sense the outer
appearance of each 1tem of merchandise. When a merchan-
dise code 1s read, and merchandise registration information
corresponding to the merchandise code 1s not registered in a
file, a merchandise 1mage sensed by the 1image sensing unit 1n
correspondence with the merchandise code 1s additionally
registered 1n a file together with the unit price.

The operator of the datacode reading apparatus cannot
visually recognize the laser beam when operating the appa-
ratus. Hence, the operator 1s trained to be able to reliably
register an item of merchandise by directing 1t to the datacode
reading apparatus so that the laser beam scans across the
datacode attached to the item of merchandise. The operator
acquires the sense of operation of directing the datacode to the
datacode reading apparatus by training.

However, the datacode reading does not necessarily suc-
ceed when the operator directs a datacode attached to an 1tem
of merchandise to the datacode reading apparatus to read it.
Even when the operator directs the datacode to the datacode
reading apparatus many times, the datacode reading may fail.
In such a case, the operator cannot recognize the reason why
it 1s 1mpossible to read the datacode.

SUMMARY

It 1s an object of the present invention to provide a datacode
reading apparatus capable of allowing an operator to recog-
nize the datacode reading situation, prompting him/her to
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change the orientation or position of the datacode to reliably
read it, and causing him/her to properly recognize that the
datacode 1s decoded.

According to a first aspect of the present invention, there 1s
provided a datacode reading apparatus comprising: an image
sensing device which senses at least a datacode and outputs
moving 1mage data; an 1image display unit which displays the
moving 1image data output from the 1mage sensing device as a
real-time moving image; a decoder which decodes the data-
code based on the moving image data output from the image
sensing device; and a decode processing noftification unit
which displays the moving image data output from the image
sensing device as a still image for a predetermined time from
decoding of the datacode by the decoder.

According to a second aspect of the present invention, there
1s provided a POS system comprising: a datacode reading
apparatus which reads at least a datacode attached to an 1tem
of merchandise and decodes the datacode; and a POS server
which reads data of at least a price of the 1tem of merchandise
corresponding to the datacode decoded by the datacode read-
ing apparatus, the datacode reading apparatus comprising: an
image sensing device which senses at least the datacode and
outputs moving 1mage data; an image display unit which
displays the moving 1image data output from the image sens-
ing device as a real-time moving 1mage; a decoder which
decodes the datacode based on the moving image data output
from the 1image sensing device; and a decode processing
notification unit which displays the moving image data output
from the 1mage sensing device as a still image for a predeter-
mined time from decoding of the datacode by the decoder,
wherein the datacode reading apparatus recerves the data of at
least the price of the item of merchandise from the POS
server, totalizes the data of prices, and displays checkout data
on a display, and the POS server includes a merchandise
database which stores the data of at least the price of the item
of merchandise 1n advance, inquires of the merchandise data-
base about the decoded data decoded by the decoder, and
reads, from the merchandise database, the data of at least the
price ol the 1tem of merchandise corresponding to the
decoded data.

According to a third aspect of the present invention, there 1s
provided a datacode reading method comprising steps of:
causing an image sensing device to sense at least a datacode
and output moving 1mage data; displaying the moving image
data output from the 1mage sensing device on a display as a
real-time moving image; causing a decoder to decode the
datacode based on the moving image data output from the
image sensing device; and displaying the moving image data
output from the 1mage sensing device on the display as a still
image for a predetermined time from decoding of the data-
code by the decoder.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view showing the overall arrangement of a
point-of-sales system using an embodiment of a datacode
reading apparatus according to the present invention;

FIG. 2 1s a block diagram showing the detailed arrange-
ment of the control system of the apparatus;

FIG. 3 1s a flowchart of datacode reading by the apparatus;

FIG. 4 1s a view showing a state in which a datacode which
1s displayed 1n real time on the display screen of the display of
the apparatus 1s out of the image sensing area of the image
sensing device;

FIG. 5 15 a view showing a state in which a datacode which
1s displayed in real time on the display screen of the display of
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the apparatus 1s out of the 1image sensing area of the image
sensing device and 1s excessively tilted; and

FIG. 6 15 a view showing a state 1n which a datacode which
1s displayed 1n real time on the display screen of the display of
the apparatus completely falls within the 1mage sensing area
of the image sensing device and faces the 1mage sensing area
of the image sensing device.

DETAILED DESCRIPTION

An embodiment of the present ivention will now be
described with reference to the accompanying drawing.

FIG. 1 1s a perspective view showing the overall arrange-
ment of a point-of-sales (POS) system using a datacode read-
ing apparatus. The datacode reading apparatus 1s installed at
the checkout counter in a store such as a supermarket or a
convenience store. A datacode reading apparatus 2 serving as
a scanner stands at the center of a sacker table 1.

The datacode reading apparatus 2 includes an image sens-
ing device 5. The image sensing device 3 senses a datacode 4
such as a barcode or a QR code attached to an 1tem of mer-
chandise 3. The datacode reading apparatus 2 also includes a
keyboard 6 and a display 7. The keyboard 6 includes various
keys to register the 1item of merchandise 3 that cannot be
registered by the datacode 4 such as a barcode or a QR code.
The display 7 displays the name and price of the item of
merchandise 3 registered in correspondence with, e.g., a
shopper.

The 1image sensing device 5 incorporates, €.g., a charge-
coupled device (CCD) image sensor. The image sensing
device 5 also incorporates an illumination device formed
from, e.g., an LED. The 1llumination device emits 1llumina-
tion light to cover the image sensing area of the image sensing,
device 5. Hence, the 1mage sensing device 3 senses the data-
code 4 such as a barcode or a QR code attached to the item of
merchandise 3 and outputs its moving 1mage data.

The display 7 1s provided above, e.g., the image sensing
device 5. More specifically, a main body case 2a of the data-
code reading apparatus 2 stands at the center of the sacker
table 1. The 1image sensing device S 1s provided at the center
of the main body case 2a when viewed from the front side.
The image sensing device 5 1s arranged at a height position to
allow the operator to easily place the item of merchandise 3
held by hand in front of the image sensing device 5.

The display 7 1s provided at the upper portion of the main
body case 2a. The display 7 1s arranged at a height position to
enable the operator to easily view 1t. The display screen of the
display 7 1s directed 1n the same direction as the 1image sens-
ing direction of the image sensing device 5.

That 1s, the 1image sensing device 3 and the display 7 are
provided such that the operator can easily place the datacode
4 attached to the 1tem of merchandise 3 in the 1mage sensing
area of the image sensing device 5. The image sensing device
5 and the display 7 are provided adjacent to each other such
that the operator can easily view an image displayed on the
display 7 while placing the datacode 4 attached to the item of
merchandise 3 1n the 1image sensing area of the image sensing
device 5.

Note that the display 7 and the image sensing device 5 may
be arranged 1n, e.g., the horizontal direction. The 1image sens-
ing direction of the 1mage sensing device 5 1s the same as the
direction of the display screen of the display 7. That 1s, the
image sensing direction of the image sensing device 5 and the
direction of the display screen of the display 7 allow the
operator to execute smooth checkout of the item of merchan-
dise 3 1n front of the datacode reading apparatus.
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A shopping basket 8 1s placed upstream of the datacode
reading apparatus 2 on the sacker table 1. The shopper will
have put, e.g., the plurality of items of merchandise 3 to be
bought in the shopping basket 8.

Another shopping basket 9 1s placed downstream of the
datacode reading apparatus 2 on the sacker table 1. The shop-
ping basket 9 1s used to recetve the items of merchandise 3
alter they have undergone merchandise registration. The
upstream and downstream sides of the datacode reading appa-
ratus 2 are determined depending on the direction of tlow of
the 1items of merchandise 3 in checkout.

FIG. 2 1s a block diagram showing the detailed arrange-
ment of a control system 10 of the apparatus. The control
system 10 incorporates a central processing unit (CPU) 11
serving as a conftrol unit main body. A read-only memory
(ROM) 13, a random access memory (RAM) 14, a commu-
nication mterface 15, the image sensing device 5, an 1mage
display output unit 16, a decoding umit 17, and a decode
processing notification unit 18 are connected to the CPU 11
via a bus 12. A POS server 20 1s connected to the communi-
cation mnterface 15 via a local area network (LAN) 19 1n the
store.

The ROM 13 stores, in advance, permanent data such as a
checkout program to execute checkout of the item of mer-
chandise 3. The RAM 14 temporarily stores various kinds of
data such as 1image data acquired upon 1mage sensing of the
image sensing device 5 and decoded data as a result of decod-
ing the datacode 4 attached to the 1tem of merchandise 3. A
work area to store various kinds of data 1s formed in the RAM
14.

The 1image display output unit 16 receives moving image
data output from the 1image sensing device 3, processes the
moving 1mage data, and displays it on the display screen of
the display 7 as a real-time moving image. The display 7
displays the name and price of the 1item of merchandise 3
registered in correspondence with the shopper. Hence, the
image display output unit 16 divides the display screen of the
display 7 and displays the real-time moving 1image on one of
the divided screens and the name and price of the item of
merchandise 3 on the other divided screen. That1s, the display
7 displays both the real-time moving image and the name and
price of the item of merchandise 3.

Alternatively, two displays 7 may be prepared to display
the real-time moving 1mage on one display 7 and the name
and price of the item of merchandise 3 on the other display 7.
The real-time moving 1image and the name and price of the
item of merchandise 3 may be displayed on the display screen
of one display 7 in a superimposed manner.

The decoding unit 17 recognizes, in the moving image data
output from the 1image sensing device 3, e.g., one frame data
that enables reading of the entire datacode 4. The decoding
unmit 17 i1dentifies the datacode 4 from the recognized frame
data. The decoding unit 17 decodes the identified datacode 4
into, e.g., a character code and outputs 1t as decoded data.

The decode processing notification unit 18 extracts one
frame data when the decoding unit 17 has decoded the data-
code 4 1n the moving image data output from the image
sensing device S during a predetermined time of, e.g., 500 ms
from the start of decoding of the datacode 4 by the decoding
unit 17. The decode processing notification unit 18 displays
the extracted frame data on the display screen of the display 7
as a still image.

The decode processing notification unit 18 includes an
clapsed time measuring timer 18a. The elapsed time measur-
ing timer 18a measures a predetermined time of, e.g., 500 ms
from the start of decoding of the datacode 4 by the decoding
umt 17.




US 8,132,730 B2

S

When the datacode 4 of the same code 1s decoded while the
still image 1s displayed on the display screen of the display 7
for a predetermined time, the decode processing notification
unit 18 stops outputting the datacode 4.

When, for example, the operator removes the next item of
merchandise 3 from the shopping basket 8, and the decoding,
unit 17 decodes the datacode 4 of a different code attached to
the item of merchandise 3 while the still image 1s displayed on
the display screen of the display 7 for a predetermined time,
the decode processing notification umt 18 performs the fol-
lowing processing.

The decode processing notification unit 18 extracts, e.g.,
one frame data when the decoding unit 17 has decoded the
datacode 4 in the moving image data output from the 1image
sensing device S during a predetermined time of, e.g., 500 ms
from the start of decoding of the datacode 4 of the next item
of merchandise 3, as described above. The decode processing
notification unit 18 displays the extracted frame data on the
display screen of the display 7 as a still image.

After the decode processing notification unit 18 has dis-
played the still image on the display screen of the display 7 for
a predetermined time, the image display output unit 16 oper-
ates again to restore display of the real-time moving 1mage.

The decode processing notification unit 18 displays, on the
display screen of the display 7, not only the still 1image but
also the price and name of the item of merchandise 3 or
checkout data representing the sum of the prices of all items
of merchandise 3, which 1s transmitted from the POS server
20.

In this case, the decode processing notification unit 18
divides the display screen of the display 7 into display areas
and displays the still image on one display area and the data of
the price and name of the item of merchandise 3 on the other
display area. The decode processing notification unit 18 may
display the still image and the data of the price and name of
the 1tem of merchandise 3 on the single display screen of the
C
C
t

1splay 7 1n a superimposed manner. Alternatively, another
1splay 7 may be provided independently of the display 7 so
nat the decode processing notification unit 18 displays the
still image on the display 7 and the data of the price and name

of the item of merchandise 3 on the other display.

The POS server 20 transmits/receives information about
checkout processing of the item of merchandise 3 to/from the
control system 10 of the datacode reading apparatus, and
records the checkout processing result of the item of mer-
chandise 3. The POS server 20 has a merchandise database
which stores, €.g., the data of the prices and names of all items
of merchandise 3 on sale 1n the store in advance.

The POS server 20 imnquires of a merchandise database 20a
about the decoded data of the datacode 4 of the item of
merchandise 3, which 1s transmitted from the control system
10 of the datacode reading apparatus via the LAN 19. The
POS server 20 reads, from the merchandise database 20a, the
data of the price and name of the item of merchandise 3
corresponding to the decoded data of inquiry. The POS server
20 totalizes the prices of all items of merchandise 3 read from
the merchandise database 20a to obtain checkout data, and
returns the checkout data to the control system 10 of the
datacode reading apparatus via the LAN 19.

The checkout operation of the apparatus having the above-
described arrangement will be described next with reference
to the datacode reading flowchart shown 1n FIG. 3.

The operator removes the items of merchandise 3 from the
shopping basket 8 one by one. The operator places the data-
code 4 attached to the item of merchandise 3 1n the image
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6

sensing area of the image sensing device 3 so that the 1mage
sensing device 3 senses the datacode 4 attached to the item of
merchandise 3.

In step S1, the image sensing device 5 always performs the
image sensing operation and outputs moving image data.
When the 1item of merchandise 3 and the datacode 4 attached
to 1t enter the 1image sensing area of the image sensing device
5, the image sensing device 5 senses the item of merchandise
3 and the datacode 4 attached to 1t and outputs moving image
data.

In step S2, the decoding unit 17 recognizes, 1n the moving,
image data output from the 1mage sensing device 5, e.g., one
frame data that enables reading of the entire datacode 4. The
decoding unit 17 1dentifies the datacode 4 from the recog-
nized frame data. The decoding unit 17 decodes the 1dentified

datacode 4 nto, e.g., a character code and outputs 1t as
decoded data.

The decoding unit 17 1dentifies the datacode 4 from the
frame data and decodes the datacode 4 1n the above-described
way. However, for example, the datacode 4 may be out of the
image sensing area of the image sensing device 3. Alterna-
tively, the datacode 4 may be out of the 1image sensing area of
the 1mage sensing device 5 and be excessively tilted with
respect to the 1image sensing direction of the image sensing
device 5. In this case, the CPU 11 determines 1n step S3 that
the datacode 4 does not exist in the moving image data output
from the 1image sensing device 3.

When 1t 1s determined that the datacode 4 does not exist, the
CPU 11 advances to step S4 to determine whether the elapsed
time measuring timer 18a has measured a predetermined time
of, e.g., 500 ms after the decoding unit 17 has decoded the
datacode 4 attached to the item of merchandise 3 immediately
precedingly removed from the shopping basket 8 by the
operator.

I1 1t 1s determined that the predetermined time of, e.g., 500
ms has elapsed from decoding of the datacode 4, as described
above, the CPU 11 advances to step S5 to operate the image
display output unit 16.

The image display output unit 16 recerves moving 1image
data output from the 1mage sensing device 5, processes the
moving 1image data, and displays it on the display screen of
the display 7 as a real-time moving image. FIGS. 4 and S show
examples of the instantaneous 1mage of one scene 1n the
moving image which 1s displayed 1n real time on the display
screen of the display 7. FIG. 4 shows a state in which the
datacode 4 1s out of the image sensing area of the image
sensing device 5. FIG. 5 shows a state 1n which the datacode
4 1s out of the image sensing area of the image sensing device
5 and 1s excessively tilted with respect to the image sensing
direction of the image sensing device 5. In addition, an image
of the datacode 4 which 1s attached to the 1item of merchandise
3 and directed to the image sensing area of the image sensing
device 5 by the operator 1s displayed in real time on the
display screen of the display 7 as a moving image.

When the datacode 4 1s out of the image sensing area of the
image sensing device 3 or 1s excessively tilted with respect to
the image sensing device 5, as described above, the decoding
unit 17 cannot read the entire datacode 4 1n, e.g., the moving
image data output from the 1image sensing device 5.

Note that when the surface of the item of merchandise 3
having the datacode 4 almost perpendicularly faces the image
sensing area of the image sensing device 5, and the entire
datacode 4 falls within the 1mage sensing area of the image
sensing device 3, the decoding unit 17 can decode the data-
code 4. Even when the datacode 4 rotates, the decoding unit
17 can decode the datacode 4 as long as the surface of the item
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of merchandise 3 having the datacode 4 almost perpendicu-
larly faces the 1mage sensing area of the image sensing device
5.

However, 1f the surface of the 1tem of merchandise 3 having,
the datacode 4 tilts with respect to the image sensing direction
of the image sensing device 5, and the tilt angle 1s equal to or
more than a predetermined tilt angle, the decoding unit 17
cannot decode the datacode 4.

In this state, the operator views the display screen of the
display 7 to recognize that the entire datacode 4 cannot be
read. That 1s, the operator views the state when the datacode
4 displayed on the display screen of the display 7 1n real time
1s directed to the image sensing area of the image sensing
device 5. Hence, the operator can recognize 1n real time the
position and orientation of the datacode 4 directed to the
image sensing area of the image sensing device 5.

The operator can recognize the reason why 1t 1s impossible
to read the entire datacode 4. For example, the datacode 4 1s
out of the image sensing area of the 1mage sensing device 5,
as shown 1 FIG. 4. Alternatively, the datacode 4 1s out of the
image sensing arca ol the image sensing device 5 and 1is
excessively tilted with respect to the image sensing area of the
image sensing device 5, as shown in FIG. 5. The operator can
immediately recognize the state.

Recognizing that the datacode 4 attached to the item of
merchandise 3 1s directed to the 1mage sensing area of the
image sensing device 3, the operator can change the position
and orientation of the item of merchandise 3 to read the entire
datacode 4.

Consequently, the operator can place the entire datacode 4
in the 1image sensing area of the image sensing device 5, as
shown i FIG. 6. The operator can direct the datacode 4
attached to the item of merchandise 3 to the 1mage sensing
area of the 1image sensing device 3 such that 1t almost perpen-
dicularly faces the 1mage sensing area of the image sensing
device 3.

Note that the 1mage sensing device 5 always performs the
image sensing operation and outputs moving 1mage data 1n
step S1. For this reason, the image display output unit 16
continuously processes the moving image data output from
the 1image sensing device 5 and displays i1t on the display
screen of the display 7 as a real-time moving 1image.

In the above-described way, the datacode 4 1s directed to
the image sensing area of the image sensing device 5 such that
the entire datacode 4 falls within the image sensing area of the
image sensing device 5 and perpendicularly faces the image
sensing area of the image sensing device 5. In step S2, the
decoding unit 17 recognizes, 1n the moving image data output
from the 1mage sensing device 5, e.g., one frame data that
enables reading of the entire datacode 4. The decoding unit 17
identifies the datacode 4 from the recognized frame data. The
decoding unit 17 decodes the identified datacode 4 into, e.g.,
a character code and outputs it as decoded data.

In step S6, the CPU 11 determines whether the decoded
data of the datacode 4 currently decoded by the decoding unit
17 1s the same as the decoded data of the datacode 4 attached
to the item of merchandise 3 1mmediately precedingly
removed from the shopping basket 8 by the operator.

If 1t 1s determined that the decoded data of the current
datacode 4 1s different from the decoded data of the preceding
datacode 4, the CPU 11 advances to step S7 to transmit the
C
C

ecoded data of the datacode 4 currently decoded by the
ecoding unit 17 from the communication interface 15 to the
POS server 20 via the LAN 19.

The POS server 20 inquires of the merchandise database
20a about the decoded data of the datacode 4 of the item of

merchandise 3, which 1s transmitted from the control system
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10 of the datacode reading apparatus via the LAN 19. The
POS server 20 reads, from the merchandise database 204, the
data of the price and name of the i1tem of merchandise 3
corresponding to the decoded data of inquiry. The POS server
20 totalizes the prices of all items of merchandise 3 inquired
of the merchandise database 20a to obtain checkout data, and
returns the checkout data to the control system 10 of the
datacode reading apparatus via the LAN 19.

The CPU 11 recewves the checkout data representing the
sum of the prices of all items of merchandise 3, which 1s
returned to the control system 10, via the commumnication
interface 15. The decode processing notification unit 18 dis-
plays, on the display screen of the display 7, not only the still
image but also the price and name of the item of merchandise
3 or checkout data representing the sum of the prices of all
items of merchandise 3, which 1s transmitted from the POS
server 20.

In this case, the decode processing notification unit 18
divides the display screen of the display 7 into display areas
and displays the still image on one display area and the data of

the price and name of the item of merchandise 3 on the other
display area. The decode processing notification unit 18 may
display the still image and the data of the price and name of
the 1tem of merchandise 3 on the single display screen of the
C
C
t.

1splay 7 1n a superimposed manner. Alternatively, another
1splay 7 may be provided independently of the display 7 so
nat the decode processing notification unit 18 displays the
still image on the display 7 and the data of the price and name
of the item of merchandise 3 on the other display.

As described above, the decode processing notification
umt 18 displays, on the display screen of the display 7, not
only the still image but also the price and name of the 1tem of
merchandise 3 or checkout data representing the sum of the
prices of all items of merchandise 3, which 1s transmitted
from the POS server 20. At this time, the decode processing
notification unit 18 may generate, e.g., a high-pitched tone
from a speaker to notily the operator of display of the price
and name of each 1tem of merchandise 3 or checkout data
representing the sum of the prices of all items of merchandise
3.

In step S8, the decode processing notification unit 18 1n1-
tializes the elapsed time measuring timer 18a to start mea-
surement again when transmitting the decoded data of the
datacode 4 to the POS server 20.

In step S9, the decode processing notification unit 18
extracts one frame data when the decoding umt 17 has
decoded the datacode 4 in the moving image data output from
the 1mage sensing device 5. The decode processing notifica-
tion unit 18 displays the extracted frame data on the display
screen of the display 7 as a still image.

For example, FIG. 6 shows an image obtained by sensing
the datacode 4 when decoding 1t. FIG. 6 shows a state in
which the datacode 4 attached to the item of merchandise 3 1s
directed to the 1mage sensing area of the image sensing device
5 such that the datacode 4 completely falls within the image
sensing area of the image sensing device 5 and almost per-
pendicularly faces the 1mage sensing area of the 1image sens-
ing device 5. In this state, the decode processing notification
unit 18 displays the image of the datacode 4 as shown 1n FIG.
6 on the display screen of the display 7 as a still image.

While the still image of the datacode 4 1s being displayed
on the display screen of the display 7, the decode processing
notification unit 18 returns to step S6 again via steps S1 to S3.
In step S6, the decode processing notification unit 18 deter-
mines whether the decoded data of the datacode 4 currently
decoded by the decoding unit 17 1s the same as the decoded
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data of the datacode 4 attached to the item of merchandise 3
immediately precedingly removed from the shopping basket
8 by the operator.

At this time, the operator 1s continuously placing, in the
image sensing area ol the image sensing device 5, the data-
code 4 attached to the 1tem of merchandise 3 removed from
the shopping basket 8. Alternatively, the operator has recog-
nized that the datacode 4 attached to the item of merchandise
3 1s decoded and moved the datacode 4 attached to the item of
merchandise 3 out of the image sensing area of the image
sensing device 5.

Hence, the decode processing notification umt 18 deter-
mines that the decoded data of the datacode 4 currently
decoded by the decoding unit 17 1s the same as the decoded
data of the datacode 4 immediately precedingly removed
from the shopping basket 8 by the operator, or that the data-
code 4 does not exist.

As a result of the determination, the decode processing
notification unit 18 advances from step S6 to step S10 to
determine whether the elapsed time measuring timer 18q has
measured a predetermined time of, e.g., 500 ms from decod-
ing by the decoding unit 17. If 1t 1s determined that the
predetermined time of, e.g., 500 ms has not elapsed from
decoding by the decoding unit 17, the decode processing
notification unit 18 advances to step S9 to continuously dis-
play the still image of the datacode 4 as shown 1n FIG. 6 on the
display screen of the display 7.

When the still image of the datacode 4 1s continuously
displayed on the display screen of the display 7, and the
predetermined time of, e.g., 500 ms has elapsed from decod-
ing by the decoding unit 17, the operator recognizes that, e.g.,
the datacode 4 attached to the item of merchandise 3 has been
decoded. The operator moves the datacode 4 attached to the
item of merchandise 3 out of the image sensing area of the
image sensing device 5.

In this state, the decode processing notification unit 18
returns to step S5 via steps S3 and S4 to operate the image
display output unit 16. The image display output umt 16
receives moving image data output from the image sensing,
device 5 again, processes the moving 1mage data, and dis-
plays i1t on the display screen of the display 7 as a real-time
moving image.

Note that the CPU 11 determines in step S6 whether the
decoded data of the datacode 4 currently decoded by the
decoding unit 17 1s the same as the decoded data of the
datacode 4 attached to the item oI merchandise 3 immediately
precedingly removed from the shopping basket 8 by the
operator.

In this case, after the elapsed time measuring timer 18a of
the decode processing notification unit 18 has measured the
predetermined time of, e.g., 500 ms from decoding by the
decodingunit 17, the decoded data of the datacode 4 currently
decoded by the decoding unit 17 may be the same as the
decoded data of the datacode 4 precedingly decoded by the
decoding unit 17. Even 1n this case, the decode processing
notification unit 18 recerves the decoded data of the datacode
4 currently decoded by the decoding unit 17. Simultaneously,
in step S7, the CPU 11 transmits the decoded data of the
datacode 4 currently decoded by the decoding unit 17 from
the communication interface 15 to the POS server 20 via the
LAN 19.

The decoded data of the current datacode 4 1s the same as
that of the preceding datacode 4 when the shopper 1s going to
buy, e.g., two 1dentical items of merchandise 3, and the opera-
tor places the identical items of merchandise 3 1n the image
sensing area of the image sensing device 3 with a time lag of,
e.g., 500 ms.
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According to the above-described embodiment, the image
display output unit 16 processes moving 1mage data output
from the 1mage sensing device 5 and displays it on the display
screen of the display 7 as a real-time moving image. For a
predetermined time from decoding of the datacode 4 by the
decoding unit 17, the decode processing notification unit 18
displays the moving image data output from the 1image sens-
ing device 3 on the display screen of the display 7 as a still
image. Hence, the operator can recognize in real time the
position and orientation of the datacode 4 directed to the
image sensing area of the image sensing device 5 and also
recognize that the datacode 4 attached to the item of merchan-
dise 3 has been decoded by viewing the display screen of the
display 7.

The decode processing notification unit 18 displays, on the
display screen of the display 7, not only the still image but
also the price and name of the i1item of merchandise 3 or
checkout data representing the sum of the prices of all 1tems
of merchandise 3, which 1s transmitted from the POS server
20. The operator can easily recognize the price and name of
the 1tem of merchandise 3 or the checkout data representing
the sum of the prices of all items of merchandise 3 by viewing,
the display screen of the display 7.

The image sensing device 5 and the display 7 are provided
adjacent to each other. The display 7 1s provided, e.g., above
the image sensing device 5. The operator can easily place the
datacode 4 attached to the item of merchandise 3 in the image
sensing area of the image sensing device 5. The operator can
casily view an 1image displayed on the display 7 while placing
the datacode 4 attached to the 1item of merchandise 3 in the
image sensing area of the image sensing device 5. This allows
the operator to easily recognize that the datacode 4 attached to
the 1item of merchandise 3 has been decoded and also the price
and name of the i1tem of merchandise 3 or checkout data
representing the sum of the prices of all items of merchandise
3 by viewing the still image displayed on the display screen of
the display 7.

Moving image data output from the 1mage sensing device
5 1s processed and displayed on the display screen of the
display 7 as a real-time moving image. For example, the
datacode 4 1s out of the image sensing arca of the image
sensing device 3, as shown 1n FIG. 4. Alternatively, the data-
code 4 1s out of the 1image sensing area of the 1image sensing
device § and 1s excessively tilted with respect to the 1mage
sensing area ol the image sensing device 5, as shown 1n FIG.
5. Even 1n this state, the operator can immediately place the
entire datacode 4 in the image sensing arca of the image
sensing device 5, as shown 1n FIG. 6. The operator can direct
the datacode 4 attached to the item of merchandise 3 to the
image sensing area of the image sensing device 5 so that 1t
almost perpendicularly faces the image sensing area of the
image sensing device 5. This increases the efficiency of
checkout of the item of merchandise 3.

The operator can immediately recognize that the entire
datacode 4 cannot be read because the datacode 4 1s out of the
image sensing area of the image sensing device 5, as shown 1n
FIG. 4, orthe datacode 4 1s out of the image sensing area of the
image sensing device 5 and 1s excessively tilted with respect
to the 1mage sensing area of the 1image sensing device 3, as
shown 1n FIG. 5.

Hence, recognizing that the datacode 4 attached to the item
of merchandise 3 1s directed to the 1image sensing area of the
image sensing device 5, the operator can properly change the
position and orientation of the 1tem of merchandise 3 to read
the entire datacode 4. As a result, the operator can place the
entire datacode 4 in the 1mage sensing area of the image
sensing device 5, as shown 1n FIG. 6, and direct the datacode
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4 attached to the item of merchandise 3 to the 1image sensing
area of the 1mage sensing device 3 such that 1t almost perpen-
dicularly faces the 1image sensing area of the image sensing
device 5. It 1s therefore possible to prevent any situation that
when the operator directs the datacode 4 attached to the item
of merchandise 3 to the datacode reading apparatus to read it,
reading of the datacode 4 fails, and the reading operation of
the datacode 4 needs to be performed many times.

Note that a self POS system 1s used to check out the item of
merchandise 3. The self POS system requires no operator at a
checkout counter 1n a store. In the self POS system, each
shopper himself/herself places the datacode 4 attached to the
item of merchandise 3 in the image sensing area of the image
sensing device 5 to check out the 1tem of merchandise 3.

The shopper 1s unaccustomed to checkout of the item of
merchandise 3 by placing the datacode 4 attached to the item

of merchandise 3 1n the 1image sensing area of the image
sensing device 5.

The datacode reading apparatus 2 1s provided 1n the self
POS system. Even 1n the self POS system, moving image data
output from the 1image sensing device 5 1s input so that the
image display output unit 16 processes the moving image data
and displays 1t on the display screen of the display 7 as a
real-time moving 1image.

The shopper who uses the self POS system canrecognize in
real time the position and orientation of the datacode 4
directed to the image sensing area of the image sensing device
5 by viewing the display screen of the display 7. For example,
the shopper can place the entire datacode 4 in the image
sensing area ol the image sensing device 5, as shown 1n FIG.
6. The shopper can also direct the datacode 4 attached to the
item of merchandise 3 to the image sensing area of the image
sensing device 5 such that 1t almost perpendicularly faces the
image sensing area of the image sensing device 5.

This allows even the shopper, who 1s unaccustomed to
checkout of the 1tem of merchandise 3 by placing the data-
code 4 attached to the 1item of merchandise 3 1n the 1image
sensing area of the image sensing device 5, to smoothly
execute checkout of the item of merchandise 3 by himself/
herself 1n the self POS system.

Additional advantages and modifications will readily
occur to those skilled 1n the art. Therefore, the invention 1n 1its
broader aspects 1s not limited to the specific details and rep-
resentative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general mventive
concept as defined by the appended claims and their equiva-
lents.

What is claimed 1s:

1. A datacode reading apparatus comprising:

an 1mage sensing device which senses a datacode attached
to an 1tem of merchandise and outputs moving 1image
data;

a display;

an 1mage display unit which displays the moving image
data output from the image sensing device on the display
as a real-time moving 1mage;

a decoding unit which decodes the datacode based on the
moving 1mage data output from the image sensing
device;

a stopping umt which stops outputting the moving image
data from the 1mage sensing device together with decod-
ing of the datacode by the decoding unat;

a still image creating unit which extracts image data from
the moving 1mage data output from the image sensing
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device and creates a still image including the datacode,
when the stopping unit stops outputting the moving
image data; and

a st1ll image keeping unit which keeps the display continu-
ously displaying the still image created by the still image
creating unit for a predetermined time and inhibits con-
tinuous reading of the datacode of the same code for the
predetermined time.

2. The datacode reading apparatus according to claim 1,
wherein when the 1image sensing device senses the datacode
attached to the 1tem of merchandise again after the predeter-
mined time has elapsed, the still image creating unit causes
the display not to display the still image and the image display
unmt causes the display to display the moving image data
output from the image sensing device as the real-time moving
1mage.

3. The datacode reading apparatus according to claim 1,
wherein the stopping unit stops outputting the moving image
data from the 1image sensing device for a predetermined time
from start of decoding of the datacode by the decoding unit.

4. The datacode reading apparatus according to claim 1,
wherein the stopping unit stops outputting the datacode, when
the decoding unit decodes the datacode of the same code
again while the still image 1s being displayed on the display
for the predetermined time.

5. The datacode reading apparatus according to claim 1,
wherein the still image keeping unit extracts a frame data
from the moving 1image data output from the 1mage sensing
device, and displays the frame data on the display as the still
image including the data code.

6. A POS system comprising:

a datacode reading apparatus which reads at least a data-
code attached to an 1tem of merchandise and decodes the
datacode; and

a POS server which reads data of at least a price of the item
of merchandise corresponding to the datacode decoded
by the datacode reading apparatus,

the datacode reading apparatus comprising:

an 1mage sensing device which senses a datacode attached
to an 1tem of merchandise and outputs moving 1image
data;

a display;

an 1mage display unit which displays the moving image
data output from the image sensing device on the display
as a real-time moving 1mage;

a decoding unit which decodes the datacode based on the
moving 1mage data output from the i1mage sensing
device;

a stopping unit which stops outputting the moving image
data from the image sensing device together with decod-
ing of the datacode by the decoding unat;

a still image creating unit which extracts image data from
the moving 1mage data output from the image sensing
device and creates a still image including the datacode,
when the stopping unit stops outputting the moving
image data; and

a st1ll image keeping unit which keeps the display continu-
ously displaying the still image created by the still image
creating unit for a predetermined time and inhibits con-
tinuous reading of the datacode of the same code for the
predetermined time,

wherein the datacode reading apparatus recerves the data of
at least the price of the item of merchandise from the
POS server, totalizes the data of prices, and displays
checkout data on the display, and

the POS server includes a merchandise database which
stores the data of at least the price of the item of mer-
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chandise 1n advance, inquires of the merchandise data-
base about the decoded data decoded by the decoder, and
reads, from the merchandise database, the data of at least
the price of the item of merchandise corresponding to
the decoded data.

7. The POS system according to claim 6, wherein when the
image sensing device senses the datacode attached to the item
of merchandise again after the predetermined time has
clapsed, the still image creating unit causes the display not to
display the still image and the image display unit causes the
display to display the moving image data output from the
image sensing device as the real-time moving 1image.

8. The POS system according to claim 6, wherein the
stopping unit stops outputting the moving image data from
the 1mage sensing device for a predetermined time from start
of decoding of the datacode by the decoding unit.

9. The POS system according to claim 6, wherein the
stopping unit stops outputting the datacode, when the decod-
ing unit decodes the datacode of the same code again while
the still image 1s being displayed on the display for the pre-
determined time.

10. The POS system according to claim 6, wherein the still
image keeping unit extracts a frame data from the moving
image data output from the 1mage sensing device, and dis-
plays the frame data on the display as the still image including,
the data code.

11. A datacode reading method comprising:

causing an 1mage sensing device to sense a datacode

attached to an item of merchandise and output moving
image data;

displaying the moving image data output from the image

sensing device on a display as a real-time moving image;
causing a decoding unit to decode the datacode based on
the moving 1mage data output from the image sensing

device;
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stopping outputting the moving image data from the image
sensing device together with decoding of the datacode
by the decoding unait;

extracting image data from the moving image data output

from the image sensing device and creating a still image
including the datacode, when outputting of the moving
image data 1s stopped; and

keeping the display continuously displaying the still image

for a predetermined time and 1nhibiting continuous read-
ing of the datacode of the same code for the predeter-
mined time.

12. The datacode reading method according to claim 11,
turther comprising when the image sensing device senses the
datacode attached to the item of merchandise again after the
predetermined time has elapsed, causing the display not to
display the still image and causing the display to display the
moving 1image data output from the 1mage sensing device as
the real-time moving image.

13. The datacode reading method according to claim 11,
further comprising stopping outputting the moving image
data from the 1image sensing device for a predetermined time
from start of decoding of the datacode by the decoding unit.

14. The datacode reading method according to claim 11,
turther comprising stopping outputting the datacode, when
the decoding unit decodes the datacode of the same code
again while the still 1image 1s being displayed on the display
for the predetermined time.

15. The datacode reading method according to claim 11,
further comprising extracting a frame data from the moving
image data output from the 1mage sensing device, and dis-
playing the frame data on the display as the still image 1includ-
ing the data code.
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